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TCAL TTEMO nLinT PROIECT: soug SISHA: ELECIRICAL suBSYSIEN
...... : A A 11 B 1
L1 ’ RANT OTF FAISARE RrOY | - FAILURE Errper -3 ‘mm oy nme T T I
LIT rev, oraving ofy . (1) o "1 RATROMALE F0R ACCEPTANCE l
DISH.MAN 1w g LN T CRITECALIDY
040 0 PHESE WIDIN wol : THE nitput 1o DESIGH FEATIRES
MODUL AT (R INCORREC ) IHE pojiop T TCATURES
uir 4 UIPUT TANN VI wOt BE as
SCMERATIC PN, DEMAKDED Asp ALL RESISIORS AND CAPACITONS USED W YHE DESIGN ARE SELECIED
2358021 HAY RESING 1u EROM ESIABLISHED NELNABIL|TY (ERY IYPES. LIFE ENPECIANCY [§
L L EEI T RUNAULY O |55 INCREASED BY ENSURING Tuat AL ALLOUABLE STIRESS LEVELS ARE
(1) LEE THAR COMMANDED OERATED 1N ACCORDANCE u)py SPAR-RKS-PA. 003, ALL CERAMIC AND
PARTS NATE. ELECTROLYTIC CAPACITONS ARg ROUTINELY SUBJECIED 1O
PAILURE, COMPUTER RADIOGRAPHIC INSPECTION.
SUPPORTED MODES
AND DIRECT COMPARATORS AND OPERAT{ONAL AHPLIFIERS ARE STANDARD U IMEAR
DRIVE AFFECHED, INTEGRAVED CIRCUINS WHIN HATLRE HANUFACTURING TECHHOLOGY .
CONSISTENCY APPLICATION CONSTRAINTS ARE fu ACCORDANCE UITH
CHECK i) SPAR-RMS -PA. 003,
INITIATE auto
BRANES IF ARM THE DESIGN UTILI2ES PaovEN CIACULT TECHMIOUES AND IS
RUNS AURY, THPLEMENTED USING CHOS LoGIr DEVICES.
VOAST CASE CHIS DEVICES OPERATE AT Lov Pouer AND MENCE DO NOT EXPERIENCE
---------- SIGNIFICANT OPERAVING STRESSES, FHE TECHNOLOGY IS MATURE, AND
UNENPECTED DEVICE RELIABILITY HiSTORY 1% VELL DOCUHENTED. ALL SIResies
WOt IOW , ARE ADDIVIOMALLY REDUCED By DERATING THE APPROPRIAVE
SLUGGISH J0INT, PARAMETERS IN ACCORDANCE W{TH SPAR-AMS-PA_ 003, SPECIAL
UHANHUNC 1A TED, HANDLING PRECAUTIONS ARE USED AY ALL STAGES OF WANUFACTURE 10
CREY ACTIOM PRECLUDE DAMAGE/STRESS DUE 10 ELECTROSTAFIC DISCHARGE.
REQUIRED .
REDUNDAWT PATHS
REMALHING
Lf
L]
PALPARED BY: Wfug SUPERCEDENG DATE: 11 ser 88 APROVEO @Y - Dare:
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CRITICAL ITEMS LIST PROJECT: SANMS

SANS SYSTEM: LLECIRICAL SUBSYSTEM
e e ASS'Y NOMERCURTORE ; SERVO POWER AMDLTTTER ASS'Y prin: STRLDFYTYT SHEE?: 2
TTHENT T RAREOTY, T ] T FATCURE ROE | YASI\RE EFFECT | ADWR FALLL: (o . TTTTTT
RET. REV. DRAVENG REF, AND 0w 73] AATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END JTEM CRITICALITY .
1030 0 PULSE WIDTH MOOE ; THE OUTPUT 1O ACCEPTANCE TESTS
| HOOULATOR INCOanECT THE wotor | OO0 UTIT TN
oir é CUTPUT FROM VILL NON BE AS THE SPA IS SUBJECTED 1O THE FOLLOWING ENVIRONMENIAL TESTING AS
SCHEMATIC M, DEMANDED AND AN SRU.
558977 MAY RESULT 1M
CAUSE{S): AUNAUAY OA LESS O VIBRATION: LEVEL AND DURATION - REFEREMCE TABLE 4
{1) EEE THAN COMMANDED )
PARYS RATE, 0 THERMAL : PLUS 70 DEGREES € TO -25 DEGREES C DURAYION -
FAILURE, COMPUTER 1 472 CYCLES :
SUPPORIED NODES
AND DIREC? THE SPA IS THENW TESIED AS PARY OF THE JOINTS ACCEPTANCE TESIS
DRIVE AFFECTED. (VIORATION AND THERMAL VACUUM T£S1). -
CONSISTENCY
CHECK WLk THE SPA'S/JOINTS UNOERCO RMS SYSTEM TESTS JTPS18 RHS
IHITIATE AUl0 STROHGBACK AND FPS52 FLAT FLDOA TESTS) WHICH VERIFIES IhE
BRAKES IF ARK ABSENCE OF THE FAILURE MODE.
RUNS AUAY, -
QUALIFICATION TESTS
MSI' C‘SE ...... SeaErarcasenn
---------- THE SPA IS SUBJECIED TO THE FOLLOMING SRU GUALIFICATION TEST
UNERPECTED EHVIRONNENTS, THE SPA WAS ALSD TESTED AS PART Of THE JOINT
MOTRON, QUALEFICATION 1ESTS.
SLUGGESH JOINT.
UNANHUNCEATED, O VIBRAFION:  LEVEL AND OURATION - REFEREWCE TABLE &
CREW ACTION
REQUIRED. 0 SHOCK: 20G/11 KS/) AXES {6 DIRECTIOHS)
REDUNDANT PATHS O THERMAL VAC: +81 DEGREES C 1O -34 DEGREES C {6 CYCLES)
REMAINING 10%*45 10AR
N/A 0 hUMIDITY: TESTED WITH THE SHOULDER JOINT
EMC: HIL-STD-481 AS MODIFIED BY SL-E-0002 CTEST

CED1, CEGY, CS$01

€s02, €505, REDA,
REO2 (x/0). RSO}

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) ISC 14987

PREPARID BY: MIUG SUPLACEDING DATE: If SOP A APROVLD BY:
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PULSE WiDIH
=HODULATOR
1Y -4
SCHEMATIC
2558977

ANEOYY, K
. oraulng aér,
DESIGHATION

PREPARED BY: MIUG

HODE ;
INCORRECK
DUTPUT FROM
PuM,

CAUSE(S):
{1) EEE
PARTS
FAILURE,

SUPERCEDING DATE: 11 SEp B4

PROJECT: sumy _
ASS'Y HOMENCUATURE: SERVD PL LITTER

—me'!’] EFFECT™ | WDUW 7 FUNC. ™
N

END 1TEN

THE ouTPUr 1D
THE moroR

WILL MOT BE as
DEMANDED AND
MAY RESULT IN
RUNALAY DR LESS
THAN COMMANDED
AATE,

COMPUTER
SUPPORYED WODES
AND DIRECS
DRIVE AFFECIED,
CONSESTENCY
CHECK wriL-
INVLNIATE AutO
BRAKES 1F AjM
AUNS AuAY,

WORST CASE
UHEXPECTED
HOTI1OH,
SLUGGISH JOINT,
UNANHUNCIATED .

CREM ACTION
REOUIRED,

REDUNDANT PATHS
REHAINING

........ e ranan

APPROVED aY: _
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171
CRITICALITY

UNETS ARE MANUFACTURED UNDER DOCUMEMTED OUALITY COMTROLS.
THESE COMIROLS ARE ENERCISED THROUGHOUT DESIGN
PROCUREHERT, PLANNING, NECEIVING, PROCESSING, FABRICATION,
ASSEHBLY. TESTING AND SHIPPING OF THE UNIVS, MANDAIORY
INSPECIIOM POINIS ARE EMPLOYED Al VARIOUS SFAGES OF
FABRICATION ASSEHBLY AMD TES). GOVERNMENT SOURCE
THSPECTION IS INVOKED AT VARIOUS CONTROL LEVELS.

EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY
SPAR-RHS-PA.003. EACH EEE PART IS OUALIFIED Al IHE PART LEVEL
10 YHE REQUIREMENYS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCREENED AHD QUANED N, AS A MINIMUM, AS
REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDIFlOMALLY,
ECE PARTS ARE 100X AE-SCREENED 0N ACCORDANCE WIVH
IIEDIJIIIFNEIIIS, Y AW INDEPENDENT SPARN APPROVED TESTING
FACILITY. DPA IS PERFORHED AS REOUIRED aY PA.ODY ON A RANDOML Y
SELECTED SX OF PARIS, WAKIHUM 5 PIECES, MIMIMUM 3 PIECES FOR
EACH 10T WUMBER/DATE CODE OF PARTS MEce|vEn,

VIRE IS PROCURED TO SPECIFICATION MIL-W-22759 OR HIL-u-8130Y
AND INSPECTED AND TESTED TO WASA JSCHBO0AG STANDARD NURBER 9S5A.

RECEIVING INSPECIION VERIFIES THAT ALL PARIS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMENT DOCUMENTS THAS HO PHYSICAL
OAHAGE HAS OCCURRED 10 PARFS DURING SHIPHENT THAT SHE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TaaceaslL iy INFORMAT | OM
AND SCREENING DATA CLEAALY IDEMVIFIES ACCEPTABLE PARIS.

PARTS ARE THSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE 1D THE MANUFACIURING STAGE COMPLEVED. THESE
INSPECTIONS INCLUDE,

PRINTED CIRCULS BOARD IMSPECTION FOR TRACK SEPARATION, DAMAGE
AHD ADEQUACY OF PLATED THROUGH HOLES,

COHPOKENT MOUMTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AWD INSPECIORS ARE TRAINED
Aup CenlafieD 10 WAsA WiB 5300.4¢3a) STANDARD, AS NODLF €D

BY J4SC 08800A.

CONFORMAL COATING INSPECTION FOR ADEOUARE PROCESSING IS
PERFORMED USING ULTRAVIOLEN tIGHT TECHHIQUES.

POST P.C. BO. INSTALLATION ENSPECTION CLEANLINESS AND
WORKHANSHIF ¢ SPAR/GOVEANKENT REP. HAMBATORY INSPECTION POINT}

P.C. BD. INSTALEATION INSPECTION, CHECK FOR CORRECI BDARD
INSTALLATION, ALIGWMENT OF BOARDS PROPEN COMNECTOR CONPACT
MAVING, WIRE ROUTING, STRAPPING of WIRES €ic.,

PRE-CLOSURE INSPECTION, WORKHANSHIP AND CLEANLINESS
(SPAR/GOVERNMENT REP. - MAKDATORY INSPECTION POINIK)

PRE-ACCEPFANCE TESF INSPECIION, WHICH INCLUDES AN AUDYT of
LOUVER FIER PNSPECTION COMPLENTOM, AS BUILT COHTPGURASION
—— - VERIFICATION 10 AS DESIGH E1C,

DATE:

ELECIRICAL
Assey em: SITEMNYIIT SHEEY: __ )

.+ {MANDATORY IMSPECTION POINI),
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CRITICAL ITEHB LIST

PREPARLD BY: HIVG .

KRE Y, X
REF. REV. praving wir,
DESIGHAT 10N

PULSE VIDTH
MOOULATOR
ary -4
SCHEMALSC
2558077

PROJECY: SAMS

ASS'Y NOWEWLLATURE: STRVO POMIA ARPLITIER
—FHIEIDEWF—_THIURE‘TTFRT ~ T Wow T AT,
M

HODE @
IMCORRECY
OUIPUT FROM
.,

CAUSE(S):
(1) EEE
PARLS
FAILURE.

SUFTATEDING DATE: 1) SEP BS

SYSTEM: FLECTRICAL StBSYSIEM

ASS'y poN: STHOITY SHEET:

END ITEN

THE QUIPUT [0
THE MO10R

HiLL NOT BE AS
DEHAKRDED AND
HAY RESULT 1IN
RUNAUAY Ok LESS
THAN COHMAMDED
RATE.

COMPUTER
SUPPORTED MODES
AND DIRECT
DRIVE AFFECIED.
CONSISTENCY
CHECK wiLL -
INITIATE AUlO
ORAKES IF ARM
RUNS AWAY .

WORST CASE
UNENPECTED
HOVION.
SLUGGISH JOINE,
UNANNUNCIATED .
CREW ACTION
REQUIRED.

REDUNDAHT PATHS
REMAINTNG

1
CRINICALEYY

APPROVID @Y

RAJIONALE FOR ACCEPTANCE

A TEST READINESS REVIEW (VAR) WHICH INCLUDES VERIFICATION Of
JEST PERSOKMEL ~TESI DOCUHENES, IESE EQUIPHENT CALIBRAT oM/
VALIDATION SEAIUS AMD HARDWARE COHFEGURAIION |S CONVENED 14
QUALITY ASSURANCE IN COMJUNCTION WITH ENGINEERING
RELIABILITY, COMFICURATION CONTAOL, SUPPLIER AS A&PllClll!,
AMD THE GOVEMMENT REPRESENTATIVE, PRIDR 10 THE STARI OF ANY
FORHAL TESVING (ACCEPIANCE OR ﬂulllﬂtllll’ﬂl).

ACCEPTANCE TESIING (ATP) INCLUDES AKSIENT PEIII’ORH;IIICE,
THERHAL AND VIBRATION VESTING, (SPAR/GOVERNHEMI REP. -
HAHDATORY 1MSPECTION POINT),

INTEGRATICH OF UNIT TO JOINE SRU - IMSPECTIONS INCLUDE
GROUNDING CHECKS, COMHECIORS FOR QENT OR PUSHBACK
CONTACIS, VISUAL, CLEARLINESS, [WIEACOHMELT WIRING AMD
POUER UP TEST TO FHE APPROPRIATE JOINY INSPECTION VEST
PROCEOURE ({1TP} EIC.

JOINT LEVEL PRE-ACCEPYANCE TEST INSPECTIION, INCLUDES AN
AUD1S OF LOVER TIER INSPECYION COMPLETEON, AS BUILT
COMFIGURATION VERIFICATION 10 AS DESIGH Efc.

JOINT LEVEL ACCEPTANCE TESTING (AIP) INCLUDES AMBINEN,
VIBRAIION AND THMERMAL-VAC TESTING.
(SPAR/GOVERWHENT AEP. - MAWDATORY INSPECTION POINT).

SRHS SYSVEMS INTEGRATION THE INIEGRATION OF MECHANICAL ARM
SUBASSEHBLIES AND THE FLIGHT caBin EQUIPHENT 7D FORM THE SRMS.
INSPECUIONS ANE PEAFOAMED Al EACH PRASE OF INIEGRATLON WHICH
INCLUDES GROUNDING CMECKS, THRU VIRING CHECXS, WIRING ROUTTNG,
INTERFACE COWNECTORS FOR BEMT OR PUSH BACK CONTACTS ETC.

SAHS SYSTENS TESIING - SIRONGBACK AND FLAT FLOOR ANBIENT
PERFORMANCE VEST. (SPAR/GOVERMHENI MEP. - MANDATORY INSPECTION

. POIRT)
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DESICHAT I oM
1010 0 PULSE VIDTH | mop
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2558977
PREPARED OT: Miug SUPE

PROJECT: SRHS

ASS'Y NOMERTUATURE T SERVD
“FRTLURE EFFECT
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| YATLURY “WooE
AND

HODE ;
IMCORRECT
OUIPUT FROM
P,

CAUSE(S):
{1} EEE
PARTS
TAILURE,

;

RCEDING DATE: V) sep g

EMD IPEM

THE OUtPUl to
THE HO10R

VILL NOT 8E as
DEMANDED AND
HAY RESULT ¥
RUNAUAY OR LESS
THAN COMMANDED
RATE.

COMPUTER
SUPPDRTED RDOES
AHD DIRECT
DRIVE AFFECTED,
CONSISTENCY
CRECK wiLL .
THITIATE AutO
BRAKES IF ARM
RUNS AUAY,

WORST CASE

UHERPECTED
HOTIOM

SEUGGISH JOINT,
UMANRUNCEATED .
CREW ACTION
REQUIRED.

REDUNDANT PATHS
REMALNING

APPRUV[Q BY:

CRITY

L.LWLIHE S

HDW'I|ME[ T T
/

CALEEY

THERE HAVE BEEN NO FALLURES ASSOCIATED WITH THIS FATLURE
HOOE ON THE SRNS PROGRAN,

SYSTEM: ELECTRICAL SUBSYSTEM
ASSy wi:“gnlnn]_rr““i -

RATIONALE FOR ACCEPTANCE

DAILE:
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CRITICAL ITEHMB LIST

Lt
REP. REV
Jolo 0

DESIGHATtOM

PULSE WIDIH
MODULATOR
O1y-4
SCHEMATIC
2556977

AND

WOOE :
INCOARELT
OUTPUT FROM
PAM,

CAUSE(S)t
(1) EEE
PARTS
FAILURE.

"
p PREPARED BY: WING

FROJECT:

ASS*Y WOMENCEATORT; SEAVO PONER AMPLITIEE

[ FATUURE ETFECT — 77 WOUR 7 FUNT,
oM 141
CRITICALITY

TWARE GTY I | TATLURE WOOE
orsulng efr.

SUPERCEDING BANE: |1 SFP A4

FLLH

END ITEM

THE OUlPUr 10
THE HOIDR

WILL NOI BE AS
DEMANDED AND
MAY RESULY IN
RUNAAY OR LESS
THAN COMHANDED
RATE.

COMPUTER
SUPPDRTED MODES
AND DIRECS
DRIVE AFFECIED.
CONSISTENCY
CHECK wiLL .
INITIATE AUlG
BRAXES IF ARN
RUKS AUAY,

WORST CASE
UNEKPECTED
HOTEON,
SLUGGISH JOINT,
UNANNUNCIATED.

CREW ACUION -
AEQUIRED.

REDUNDANT PATHS
REMAINING

SYSYEM: JIECIRICAL
ASSYY P SITRDETATY

APPROVED BY:
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OPERATIONAL EFFECIS

ARH DOES NOI RESPOND PROPEALY 1O WAND COHIROLLER COMMANDS OR
AUTO SEQUENCES. CREW INHERENTLY COMPENSAIES FOR AMY UNDESIRED
ARH TRAJECTORY [M MAKUAL AUGHENIED MODES. )

CREW ACYION

APPLY BRAKES. SELECY BACKUP,
LREV TRAINING

THE CREW WILL BE TRAINED 1O OSSERVE UHETHER [ME ARM Is
RESPONDING PROPERLY 10 COMMANDS. IF 17 1SH'T, APPLY BRAKES.

HISSION COHSTRAINT

OPERATE UMDER VERNIER RATES WIIHIN 10 §7 oOf STRUCIURE. WTHE
DEPRATOR MUST BE ABLE FO DEVECI IHAD THE ARM 15 RESPONDING
PROPEALY 1O COMMANDS VIA WINDOW AKD/OR CCIV VIEUS DURING AlL
ARM OPERATIONS.

AUTG TRAJECTORIES HUST BE DESIGNED 3O COME NO CLOSER THAN § FI
FROM STRUCVURE

SCREEN FAMURES

NZA
OMRSD OFFLINE

I% COMPUTER CONIROLLED MODE
VERIFY JOINI RATES FOR EACH JOINT

OMASD ONLINE INSTALLATION

FOR EACH JOIME IN SINGLE MODE
VERITY PACHO SIGCMATURE




